Deficit in working memory is common among young children across multiple abilities. Teachers have pointed to poor memory as one contributing factor to inattentiveness and short attention spans as well as some behavioural problems among students. This study aimed to explore the relationship among working memory, externalizing and internalizing behavioural problems and Malay language (writing). A total of 469 children (aged 8 and 11 year-old) and 17 school teachers were involved in the current study. It was found that working memory, externalizing behavioural problems and internalizing behavioural problems played critical roles in affecting the scores of Malay language (writing) at school. Specifically, there were five predictor variables being found in the regression model namely verbal short-term memory, inattention, somatic complaints, visuospatial working memory and aggression. As a whole, the correlation for the fivefactor model yielded a great result of 0.987.
INTRODUCTION
Many people across the globe take intelligence quotient (IQ) test and use the score as their academic achievement and job performance. The empirical studies repeatedly show that performance on intelligence tests is associated with student educational achievement. In Jencks et al."s (1979) [1] study, eight samples from six longitudinal studies demonstrated the correlations ranging from 0.40 to 0.63 between cognitive test scores and amount of student"s attainment. Apart from that, there were other authors who had also obtained the similar conclusions [2] , [3] .
Apparently, these findings manifest children with higher IQ scores do better on standardised achievement tests. They have higher school grades and are able to complete more years of education However, in recent study, it showed that an improvement in standardised test scores of students do not actually show an improvement in students" IQ. In other words, standardised test score may not correlate to higher IQ [4] . This situation leaves many questions unanswered as, in particular, an IQ score fails to explain reasons behind students with normal intelligence but have extreme difficulties in learning.
In 2005, Tracy Alloway discovered working memory (WM) to be a better test of ability than IQ as WM measures what the ability of an individual to learn but not what ones have learned [5] . It was found that WM is highly predictive in learning outcome, the scores in standardized tests of reading and math, six years later [6] . Thus, emergence of WM has become one of the most influential construct in learning at the later date. Deficit in WM does not only produce lifelong problems but also affects other aspects of behaviour and memory significantly [7] . It should be noted that deficit in the central executive component of WM may lead to attention problems that directly influences on students" learning and behaviour. According to Gathercole et 2008), students with poor WM tend to have poor academic progress [8] . They find it difficult to follow multi-step instructions that are given by their teachers and they may fail to complete common classroom activities that require large amounts of information to be held in mind. Additionally, these students also tend to exhibit high levels of inattentive and distractible behaviour [9] .
Additionally empirical research has also shown high correlation between internalizing, externalizing behavioural problems (EBP & IBP) and academic performance [10] , [11] . According to Simpson et al. (2011) , emotional and behavioural problems (BP) specifically anxiety and aggressive emotional were the factors that lead to impoverished scholastic performance and thus these always created the main problems to not only students but also educators [12] . Students with internalizing and externalizing BP are found to have less focus and lack of attention in classrooms [13] . If these problems are left undiagnosed, academic performance, social interactions, self-esteem, and life skills of the students will directly be influenced [14] . Subsequently, these students will fail to meet their success in their academic and eventually in their occupational life [15] .
Writing can be considered as a complicated cognitive activity that requests the integration of a number of cognitive processes and memory components. Writing takes place with a planning stage, the writer would come out with the ideas and constructs a preverbal message that is in accordance to the ideas that the writer wants to convey. Then, the composer has to convert the ideas into words and erect grammatically right sentences that require retrieval of the semantic, syntactic, and morphological properties of words. Apart from relying on the executive, the planning phase involves the VS component as the writers visualize images and the translating phase entails the verbal component [16] , [17] .
WM and BP play a vital role in students" academic success, nevertheless not much concern is placed on this factor in Malaysia. It is reasonable to hypothesize that students" academic performance should therefore be enhanced and improved if schools or educators are able to define WM capacity as well as BP of students in the early stage. In addition, no adequate information or statistic on WM and BP in Malaysia is well-formed. Thus, an investigation on what are the variables of WM and BP which may have influenced on Malay language (writing) should be conducted hence to enlighten the educators and researchers in Malaysia. Parallel to the explanation above, the purpose of this study is to identify the relationship among WM, EBP, IBP and Malay language (writing) across the age groups of 8 and 11 year-old
RESEARCH METHOD 2.1. Participants
A total of 469 primary school children from four National Schools in an inner city of West Malaysia were involved in this study (8 year-old = 237; 11 year-old = 232). At the same time, 17 teachers (male = 1; female = 16) from these schools were also involved in this study. All the children were sharing the similar environment, geographic, social, cultural, demographic, socioeconomic, ethnicity and household risk factors as these four schools were located in the same neighbourhood.
Performance Measures
The following measures were executed and piloted by the researcher with another group of 17 primary school students with similar background. Content validity has been established by an expert panel which comprises three Educational Psychology lecturers, a Malay Language teacher and an English Language teacher. Reliabilities were estimated by test-retest reliability strategy and Cronbach alpha.
Automated Working Memory Assessment (AWMA)
The AWMA was used to measure the WM capacity of children. It consists of four subscales namely verbal working memory (V-WM), visuo-spatial working memory (VS-WM), verbal short-term memory (V-STM) and visuo-spatial short-term memory (VS-STM). Three tests were used to test on each subscale and they are shown in
Externalising Behavioural Problems Checklist (EBPC)
To assess children"s externalizing behavioural problems, a questionnaire which consists of 22 items was developed. This questionnaire contains of four subscales namely aggression, delinquent, inattention and social skills. It was a teacher-rated questionnaire which the average time taken for administrating such questionnaire was around 7 minutes.
To assess children"s internalizing behavioural problems, a questionnaire which consists of 17 items was developed. This questionnaire contains of three subscales namely anxiety, somatic complaints and withdrawal. It was also a teacher-rated questionnaire which the average time taken for administrating such questionnaire was around 3 minutes.
Malay Writing Scores
Malay writing scores of students will be obtained by collecting the year-end examination results from the concerned schools.
Procedures
Due to time constraints, the working memory capacity of the students were assessed in groups instead of on an individual basis thus certain modifications on the AWMA were conducted. The researcher initially divided the 12 the tests into two categories namely "paper-and-pencil test" and "listening test". Students of the same age group, approximately of 25 students, would sit for the former test together however in the next session each of the students was requested to take up the "listening test" in a quiet room individually.
For the "paper-and-pencil test", there were altogether 9 tests that students need to complete on paper. Students were gathered in a computer room and sat in front of the smart board. Each of the students would be given a set of answer sheet that they need to fill in after they had read the questions of the AWMA from the smart board. Before the test was conducted, rules and regulations of the test were explained thoroughly to the students. Additionally, practice trails from each of the tests would be presented to the students hence to ensure they truly understood about the test. In order to prevent cheating in the test, the researcher came up with a rule of "hands-up, pencil-off" that students were requested to put their hands up and left their pencils on table when the question was shown on the smart board. They were allowed to write down the answer only after the question had finished been shown on the smart board. By practising this method, the researcher was able to reduce the time taken from 45 minutes per student to 150 minutes per class of 25 students. It is needed to remark that students were given a short break in between the test.
As for the "listening test", 3 tests were fallen in this test. Each of the students would be invited to a quiet room and be seated in front of the researcher. Again, practice trails for each test would be explained to the student before the test was begun. In this test, the researcher would read the question out and student was requested to hear the question and recall it verbally in the correct order to the researcher. No repetition was allowed in this test. The results would then be recorded by the research on the answer sheet. This test consumed approximately 5 minutes per student in answering all the questions. Once the students had finished their tasks, they were rewarded a bookmark as a token of appreciation for joining the assessment. As for the questionnaires, they were rated by the form teachers of the children who were involved in this study. 
RESULTS AND ANALYSIS
Standard Multiple Regression with stepwise method was employed with the purpose to determine the factors that contributed to Malay language (writing) across the age 8 and 11 year-old. According to Diekhoff (1992) , "stepwise multiple regression" is the right choice to be used in answering this research question because only the significant predictor variables would be selected in the regression [18] . Moreover, problem of multicollinearity could be avoided as the strongly correlated variables (r > 0.90) would be taken out from the regression.
It is necessary to ensure all the variables are normally distributed as normality of all the variables has become the prerequisite of multiple regressions. Therefore, researcher examined the normality assumption for the variables through skewness and kurtosis test. To remark, all the Z values for both skewness and kurtosis should fall within the range from -2 to 2 [19] . Table 2 revealed the results of skewness and kurtosis test for all the variables to be included in multiple regressions. The output indicated the Z values for skewness were ranged from -1.602 to 0.017. Apart from that, the Z values for kurtosis have fallen within the acceptable region. Therefore, it can be concluded 
Note: V-WM = verbal working memory, VS-WM = visuo-spatial working memory, V-STM = verbal shortterm memory, VS-STM = visuo-spatial short-term memory, EB1 = aggression, EB2= inattention, EB3 = delinquency, EB4 = social skill, IB1 = anxiety, IB2 = withdrawal, and IB3 = somatic complain.
To define the significant predictor variables among the factor subscales of working memory, externalizing behavioural problems and internalizing behavioural problems towards criterion variable, Malay language (writing), stepwise multiple regression was conducted. In this analysis, the independent variables included V-WM, VS-WM, V-STM, and VS-STM and Malay language (writing) became the dependent variable.
Refer to Table 3 , in Malay language (writing), there were five predictor variables (V-STM, EB2, IB3, VS-WM, and EB1) being found in the regression model at p < 0.05. V-STM was the single best predictor, EB2 was the next best predictor, and subsequently it was followed by IB3, VS-STM, and EB1. In other words, these five variables were the top five predictors that contributed the most to the students" Malay language (writing) score. 3.
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Stepwise (Criteria: Probability-of-F-to-enter <= .050, Probability-of-F-to remove >= .100).
Stepwise (Criteria: Probability-of-F-to-enter <= .050, Probability-of-Fto-remove >= .100).
a. Dependent Variable: Malay Language (Writing) Note: V-STM = verbal short-term memory, EB2= inattention, IB3 = somatic complain, VS-WM = visuospatial working memory, and EB1 = aggression.
The excluded predictor variables in the model were shown in Table 4 . Apparently, in the last column of the excluded variables table shown that the variables that failed to enter the model have p > 0.05. In addition, the values for partial correlation (< 0.90) and collinearity tolerance (< 2.00) revealed the data do not have any multi-collinearity problem. Besides, according to Tabachnick and Fidell (1996) , it was suggested that the value of standard residual should fall within ± 3 hence to avoid any extreme value or outlier [20] . Refer to Table 5 , it revealed that standard residual of the data was 0.995 thus it had fulfilled the criteria. Table 6 demonstrates the correlation among criterion variable and included predictor variables. As a whole, the correlation for the five-factor model was at 0.987. More specifically, V-STM was the main factor that contributed 87.6% variance of the model. In model 2, with both V-STM and EB2, 95.9% of the variance was accounted for. As for model 3, V-STM, EB2 and IB3, 97.4% of the variance was accounted for. In model 4, V-STM, EB2, IB3 and VS-WM, 97.5% of the variance was accounted for. Finally, the combination of V-STM, EB2, IB3, VS-WM and EB1 has contributed 97.5% variance of model 5 towards Malay language (writing). Refer to Table 7 , it can be concluded that all the five predictor variables (V-STM, EB2, IB3, VS-WM and EB1) were the significant factors towards the criterion variable (Malay language writing) where [F (5, 463) = 3594, p < 0.05]. The significant results from the above indicated that the five-factor regression model can be generalised to the related population. Based on Table 8 , an equation was formed from the information given. a. Dependent Variable: Malay Language (Writing) Note: V-STM = verbal short-term memory, VS-WM = visuo-spatial working memory, EB1 = aggression, EB2= inattention, and IB3 = somatic complain.
DISCUSSION
From the findings, the predictors for Malay language (writing) included V-STM, inattention, somatic complains, VS-WM, and aggression. The combination of these five predictors has contributed 97.5% variance of the regression paths structure. ANOVA of Stepwise Multiple Regression on Malay writing has evidenced all the five predictor variables were significant in the final model.
The roles of WM in written language production are ambiguous. Nevertheless, it was believed that all the steps involved in writing a language place very heavy demands on WM, especially on the executive and verbal components [16] , [17] . Specifically, V-WM and V-STM contributes to writing by briefly storing phonological representations of the words or sentences under construction [21] . As for the VS-WM, it is involved much in the planning phase of written language production and during recalling definitions of concrete nouns [22] . In other words, it is hypothesized that V-WM supports necessary processes in written language production whereas VS-WM supports optional associated with the planning of image-based conceptual content.
As descripted in other studies, the findings in this study were consistent with the abovementioned findings where V-STM play a critical role in written language production however the results on the role of V-WM in present finding are inconsistent with several studies that found V-WM is a crucial element in influencing the written language production [23] - [25] . It may be the case that the definition task studied here makes little demands on V-WM as a standardized time was given to the children in accomplishing the writing task. This tentative conclusion is contingent on further study with writing tasks that spare longer time to finish. Just in line with the past findings, the results on VS-WM add support to the dual coding theory of language production and memory proposed by , [26] . In a nutshell, the current findings further ensure the importance of verbal and visual WM in language production.
Children with emotional and behavioural problems tend to underperform in their studies as compared to their typically developing peers. As expected, in the current study, inattention has demonstrated as one of the most influential predictors of Malay writing in the model. This is because there are abundance of literature evidenced that children with attention problems are more likely to have written expression difficulties than children without attention problems as they have weak executive function (EF) and WM [27] - [29] . To remark, written language production requires high levels of attention apart from memory resources, linguistic and transcription skills in order to hold thoughts of content in mind, as the same time remembering and writing letter forms, identifying correct spellings, and thinking of suitable words and phrases [30] .
From the academic perspective, research demonstrates that children with higher levels of somatic complaints are highly correlated with poorer school attendance and school refusal behaviour [31] . In order to avoid classroom activities, children with anxiety disorders tend to visit their school nurse frequently with a variety of somatic complaints and even refuse to attend school due to somatic complaint [32] , [33] . Therefore, with the high rate of absenteeism, spending more time in the nurse"s place, and fail to pay attention during In the present study, somatic complaints have become the predictor of Malay writing where it is believed that children with more somatic complaints try to avoid writing tasks.
Apart from that, from the current study, it was also found that aggression had become one of the predictor variables that influence the performance of children in their writing tasks. Just in line with the past findings, the strong association between academic failure and aggression was found [34] , [35] . However, no direct relationship was found between aggression and written language production in the past literature.
5.

CONCLUSION
In conclusion, this study provides an important glimpse of the roles of working memory and behavioural problems in relation to written language production. The findings of this study have further supported that WM is highly predictive in learning outcome as compared to IQ scores. Besides, the results have also successfully identified the factors of EBP and IBP that influence the learning ability of Malay language (writing). In a nutshell, the five predictors being found in this study include verbal short-term memory (V-STM), inattention (EB2), somatic complaints (IB3), visuospatial working memory (VS-WM) and aggression (EB1). To remark, teachers and educators should pay more attention on these variables hence to help their children in obtaining better grade in written language production.
